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Research Progress on Nanomaterial Reinforced Composite Brazing Filler

WANG Ze-yu, BA Jin, MA Qiang, QI Jun-lei, CAO Jian, FENG Ji-cai

(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

ABSTRACT: Investigation and application of nanomaterial reinforced composite brazing filler were synthetically reviewed.
Firstly, preparation of nanomaterial reinforced composite brazing filler was introduced, including the process and characteristics
of the mechanical mixing method and the in-situ synthesis method. Then, effects of nanomaterial on microstructure and proper-
ties of composite brazing filler metal were discussed from three aspects: metal particles, oxides or compounds and carbon na-
nomaterials. In addition, the research progress of carbon nanotubes and graphene materials with excellent properties in the
composite brazing filler metal were pointed out. Furthermore, the development trend of nanomaterial reinforced composite
brazing filler was analyzed and forecasted.

KEY WORDS: nanomaterials; composite brazing filler; properties; carbon nanotubes; graphene

TR RGHROR, (O AEST 48 ok U 4 HLY 2109 7y
fii, WeAh, 75 1 S AT R A S Ak 7 A —

e A ETRI T AT A BEE T 2F T 20 14 30
S ETRE R IR E 2 AR il

MR R UK | %E@%A%%ﬁ W%%ﬁi
BRAPRIERERL, 15 3 s A am AL ST RO PR RE .

fﬁﬂ%%$ﬁﬁﬁ§%%ﬁ%ﬁﬂ/TUﬂﬂ%ﬁ
FRHE AR K 22 K0 42 = TR A S LR fE
SR, ARHRTHES BT REE . YHT, Tl B Pk
K SRS BRI HE T 25 T MR e B R, 5 %
I R PERE R A AT R TR JE I o 15 G i3S s A AR

Wfs HHEA: 2017-11-16

HOIVPAE S PSP A o D SN NI W S 32 L1974
RERRE N DV SRS N P S SR S U]
FER B, i T AR LA T/ | e AU
FRIMAE R SRR, SO BA R A QKRB , B
T FAR A PR SRR AR B AMIX A
FREHg s LS . 525 RO B AR BHIRABETE , (90K
BHE S A FPRHIEAT 2 7 )2 BN

E&£WmB: BRAKAF4L4 (U1537206, 51575135, 51622503 )

EEEN: 2FF (1990—) ,

%, W, TEHMAFT@H B EHMEE, HAHRF AL



ERUE -

FHTA . GURPPRIG IR S 5 PR BTS2t 83

1 gk EHERE SRR &ETTIE

1.1 HIWGE&E

PR A 0 —Fh AT R LR (& £ 0 & JE 5T R
WA B RAET R ) o, BRI A SRR R
BIFFEA B, A E AEPRI T . TENLAIR B ik
o, A ET R R B SRR X AT AL AR 1 5k AL ML
— WA A S RAL . L AS SR AL S AR SRR L . Rao
ZEPMETRR A T O 1% 90Kk Mo Fik: 5
Sn-3.8Ag-0.7Cu £FEbBI AR , TEFRAESGHENL T 55
RA, RE K IRA AR VAT ER B I P4 IR 15 6 A 4Tk
B, ARUE R T E A TR T Lk 48 O AR
JE . Lin 25U B — 2 5K M0 & Bh AR 7] 5
63Sn-37Pb X545 ¥y K RS 245°8 100 nm B 442K Cu #5376
W s 1 38 rh ML £ 30 min, RGBSV ER SR
SN REEBIE AR, LU R TR T 1.4
f%. Song ZBM4 Ti-Zr-Ni-Cu ¥ K 5 Rk 20~30
nm [ £ BERR A0 K45 (mCNTs)FE T f i B 1 g/L i —
FH 25 PR B R v W ML 30 min, SRS RHE A B R
BREEIT TS B A4k, mCNTs Y IR0 X 4T 45
S B 1A PERESE K . Zhao ZEM 40K SisN,
i Ti i Ag-Cu BRI PR A5, KR
BMAEREE 2 h J5, 7R HASRGY A T badshil 1
BA5TRE, Fouzder 25V THFR & B 43 B0CH 0.5% 1944
K SrTiO; MUkL , F H 5 HA 75 Bl k57 & Sn-3.0Ag-0.5Cu
BB ADMIEFE 0.5 h LU B2 44Tk Kao %
K Lee ZEPM 402K CusSns & NiySn, Bk 5 Sn #) Ag
WHRA G , PR AN BRI GS IN 2 52 A 4T LR A v gk
Frgeor it A 2R E A5k Lin U400k Sic
MR A Sn-Ag-Cu M55 st UL FH IR & 15 2B IR =
HETRE Shen 2 MEAEH YK ZrO, TR AT Sn-Ag 4T
R BE 1 AL H IR A & s R, 7
250 C LS T , XIERL 98K ZrO, 3 5% Sn-Ag
AR T T 0 IR A TR AT LA
JEAR B A5 R

1.2 BREEMZE

JEAL A, BNETREA ST sl AT s g
S8R 7R TR (A PP AT H 2 38 G AT ) 52 5 BT
AR R G G — gl G ELRT R ROR | PR
5 151 57 A R T 0 3% I A 2 S R A AT 4% vh B2 I s
A SR A L T A FTRE AT A3 AR X AT R
&N S I R S E T A AN VR - L RN P E
55 MR BOR L . Lee S IR BIA IEMEAR B 1Y)
Cu B IMA R Sn-Ag $PRPIR , #Z& PRI AR L
IEXTIE R TR BEATHUBAE SRS T PE o i v 4k 2

THiE, i Sn JLERE Cu JUER FE5 NI B K R
(1 CueSns HESRM . I RLET AL BEF K FLEL G
FORIFR A ol B SRAT3 FIRE S 4T 8. Wang 55
M MR T ISRl 41 Sn, Ag il Cu B8 BETE TR
PR AL oh R 7 RS T Kk B m e A
ViR ) 2S5 ETRR, 1R

o

e

T
IMCHS & !\\\&/// IMCIE:
R
(‘\)
—

K1 5L T A 2 AR
Fig.1 Rolling process of composite solder
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Fig.3 Microstructure of the composite brazing filler
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Fig.5 SEM image of MWCNTs in composite brazing filler
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Fig.6 SEM image of CNTs/TiH, composite powder
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Fig.7 TEM image of grapheme barrier at the interface be-
tween brazing filler and Cu substrate
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